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Abstract 

Inductively cpupfed CI2 pUsma' has been to etch Pi thin films, which hardly rorm volatile 

compound with any peaciive gas at normal process temperature. Low etch rate and residue problems 
are freque ntly obser\-ed. Fp*^ higher etch' rate , high density pitsma and higher process temperature is 
' adc^tod and "thus ^ S jO a' is used as for patterning mask instead qLphotoresisL The effect of Os or Ar 
addition to Ch was investigated, and the chamber pressure, gas fk>w rateTwurce RF power and bias 
RF power are also varied to"chKViheir"effects on etch rate and selectivity The maior etching 
mechanism is the physical sputtering, but the ion assisted chemical reaction is also found to be a big 
factor. The process can be optimized to obtain the etch"n'ie of Pt up'''lo*200nm/min and selectivity to 
SiO: at 2.0 or more. Patterning of submicron Pt lines are successfully ^monstratfd. 
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^jiLS.«i. pt^ 'U-j^'U *)2i^-u-s-i (100 r 

•^•^1 S.'i'H, '^iM ^-S- 4J2t*af »J«J-|-<S'd 

. C. H. Chou-S-"'5l "J^laS-SM «l« "{}^ -Hfi 
•» "^T^ down stream •tf''-iiS.«i Pi 'i^^ 

•1 ^ "thl-?!-?^-!- i^li^. ''lisW 
thW. CF4 Plasma* •l-«-»M Pl/TZT. PtT^iSl 
^^^^ '^'^^ J. J. Van Clabbeckf-'-' 
4J «Sn^^4£ 2iJis|"H llJa.4. •! «dTHl Pi 
412^^ g^m 1>**< ^J«le+7lAcfe 'l^-sl 

Pi*-^'+h& 2.0nnv'min ^S.<»H 'J'^'flajsi ■tj2|*J«i! 
0.1'iiol4li CF4 -f^i-H- Pt4 PZTSl -i) 

-ilz^ "StH ^S. 51^ CI; ■HtS'-rt- RF 

ofame^ ECRi V'^-'W ■iJz^-ilfl'll'H^ Pt 
«H-I- 150nm/min ^HSS. ^ Htlc}."' 

>13}.E1^<>1 ^ -il^W^l^l-w^ CH i)iv 

Yokoyama^-'*'-^ 300r ^'1 -l^^l ^ 

«M '.^^=^1 ^-iH spin on glass(SOG)-f "J^i^aS. 

Jl'ass^ ECR -s^^i-i-e- «i-«-«m Pt^i 

•il'+M- 200nm/min ^S.'t}-:*! 'r 
SOG "f^sf*! -aMSt 1.0 -I'^-lSltf. W. J. 
Yoo*'*'-fr MERIE Ar/CyCh^ -H^i'H- ol-J-tV 
-4)2}-y^^xl ptsj -i|irt-4- 120nm/min ^S, lH^"n^ 

1«^£<'>£) IG>(inductiveiy coupled plasma)-i 4 

•8-«>"» ^j-fri* isor 'asi tna^. pecvd 
siOri- '»M-«H 5h^<> -ti^-l* 

Ch -Hte'H Oi at At* <?>«H 

a flart- o)4«H -HJt»Hl3*«l Pt 
"Jew* ^]S.t\i^. 
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3.^ H ICP »HV'-ll! T^i^V »«'«|sM SJ 

-li*!*!*! optical emission* 
Hel. «i>*«l'-M source RF 

power* S.'iS. *«+2:«'l-5- 
ii«l»l'l* 4^ bias RF power* ^ 4- 

* »«>*5. "i^ gas ring* 'tf«l«>SltK alV ^o]a\ 
•v>«l4 Al*la| ?ia<* 5Ji* 




a« 1 ICP etcheril ^2lS. 

Fig. 1. Schematic diagram of ICP etcher. 

Single Ungmuir probe* *rt-«W ^^^frJE^ •) 
*'«£.* •Wnsl'^. 1K^^'^^ source RF power*t 
lOmTorrSl ^-iWHl^i »d»W-it 4-6 eV'jS. 

<>l *°jS.t lO'Vcm' order5.*H frj-fr •t'linh 
4' tJticf. ^i 7\44 ^-t-U'-l- t- ^--j^ -i Yi '«l°4* 1 
•:20nrn~:28) j Pi '«^^* 300nm ixaftj -g^'^ *m I 
■ JB.4. PECV P SiOr* ^Vl*- *IJB* "W-V-'i 
^'j-^l'J^^i 'M*h*"«i«^ai"i. •! ■! step*! 

* Ai« *i«j *j «^*** • 

•I 'I*! Ar* -e-wa^i ^jz^ -y^* « ^4; 

?^ a« 2m «4eJ>4 ?a4. Ar-g- Pt»f -J**; 
«W tt^l i|**l| 10096 Ar *«}»-M'*it 
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■1*1 =M 'ItH *1'4 slfe ^lo^ 

•1^ CH m tt«hH-»l *'W<H -^^-8*1 
flSif-iS. -^'^^tf 10096 Ar •H}i''H'«1fe quartz 
view windowaV ICP*! ^V»fli4 eVtflod quartz 
plate«fl Pi7> deposition * ^ SltifeHl 

•It- Ar "I-M Pt*l sputter deposition ^•5•i 

PtCI.(x«2 or 4) V-S- «fVf+ ^ 
zj-^c}.'" OES(optical emission spectrometer )■!• 
«l-f*H Pt radical peak«J 266nm'*' eH* 

cf. 100% Ar-tf "^H Wfl '4tf«4'i! PtS] 
peakol Cl:4 WI'S'^I * ^14. 

Pt*) Pt emission peak*! *(l 

71?} 'i^^ite 'J-e-, PtCl.sl H*i£^ Pt peak*! «1 
*in 266nm5. ^FeI olf-tf^rl ^"HH"*. 
100?i CI: plasma11-«1 Pt*l *14*^ 200nnv'min «>1 
<f-'WSi<-K SiO:«fsl l:0»i£S. a 



«t*V"J * ^ •J'^K 




' aSJ 2. Ar4 Cb*l «4f Pis} SiO:*) 

FiQ. 2. jtch ra^eand_ selectivity ig^a function i 
of Ar and CI: gas contents. * 

la}?} aSJ 4»(| ^«}^^c}. 0!?} S96. Ch?} 
"^960)^4 at 41^1 10096 Ck*« H^M- 
•1 6}A **}tic}. oW^V *?}* OjHI PtO.*l 
<}«^"wV**l 4}2M A7}S. ?1-I«}?1 "l«*le}S -^^t 




HH 3. Ar^f Cb^ -tVwM 266nm*fl M^ Pi 

'Jfi-f- peaks] 

Fig. 3. Optical emission spectra near 266nm Pt 

iitom peak as a function oh At and CI; 

gas contents. 

^A^^^si Msju^ SiO.^ ^-{^4^1 

c1 o)^ ^^i7y4 ^£1 >L^::: o]^ 

«14 =L»^4 SiH H}^^ 

^s] ^>^h4<l 230nnv^minolV*H, S\0:^^ "d^^] 
7\ 259^ 02Af 75% CL'Sl 7>>if- ^\ 




CI,/(0,*CV(H) 

Fig. 4. Etch rale and selectivity as a function 
of O: and Cb gas contents. 
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»W dc self-biasH H'H- "l*l-c- bias 

RF power* '!li^-«l?a* -M'+S-sf "d^i-lsl ^ 
'i ^aH-M. Bias RF povver7> -^^VtM '-{z^ 

t^Jl 21=+. Bias power'l- * ^FtW dc self-biasS. 
6*1SJ "S^^VeH s\a\ zis. o\tfi oj^sj -J-f-HM 



I 
! 




i:: 



tM »a MC 

a^s RF power ( W ) 

aSj 5. 25% Cb ♦ 75% Cb *2fi»H^ bias RF 

Fig. 5. Etch rale and selectivity as a function of 
bias RF power in 25% O2 ♦ 75% CI: 
plasma. . 
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Stat RF powvr ( W ) 

aa 6. 25% Q: * 75% Cb *2|i'4^^ bias RF 
powerofl dc sclf-biasSl 4*1- 

Fig, 6. Dc self -bias as a function of bias RF 
power in 25% Oz ♦ 75% Cb plasma. 

Source RF power?^ ^7}t\^ ^S7} 
eloL chamber 'Q^o] 5 mTon-fl>i1 15 mTorr ^] 
t 10 mTorT*S>*1+t1 y^±t\y\ ^^iVcf. a 7]4&] 



m^^]^ ^nv-i- 

«46fM|tlt4, ^^J^Jf-El 7^Zi7} «g<H^joq 

Pts] € ti^l-tv siO:£j >ilzt-fr 

4^ 5^4. ^aJHl dc seif-bias^ «S*hf >i 

^1 4*7^ -iHV ^ iof if 




*d«l»*l«f dc self-biass| "SJ^ 
Fig. 7. Dc Self-bias as a function of distance 
between antenna and wafer stage 
25% 0: ♦ 75% CI3 plasma. 
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Pt 'i^H tti\'i* ^ttSi 7liS *)H 250nm«1 t 
iiU'-i-k yl+a. Pt ^'-i^ «a-LV"4£l H^M 
•ItH Ti lOnm*. aeji Pt ««^"4-i- ISOnm 

* >tJ»i Hard "l^iaS-t 

PECVD *V«M *rt-«f!ac+. -y^^ 

photoresist* Q. plasma^-'l '(l>)*f2[e+. iJ^* »l "| 
Si* ''^:£l3^^ ^i?3r-o:65i^lpi^e^ " 

«* 4^fl«H *l=M-?^i«* ^ "g^ J 

«1 •ti'^-I* f-^-fl ^ i^* «t "tftJii-W. It 
^4 ^jiU ^ ^JH^ 200nm/min«'l'^l 

^ "dMHfe lO-J i«* ^MV m. souTxrc RF 
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power IKW. bias RF poutT lOOW. chamber 
lOmTorr. ^oj^^ 20sccm. *|ol5) 
Ho|^| A}o)e| llcmo)4|ji 7H 

A0% 0:S\ &yo CI:«IScK 




8. 40^0 Oi - 60?o CI: i-^lL^W Pi 
+s| SEM 

Fig 8. SEM cross sectirm aficr Pi etch in AC^b 
O: - 6096 CI; pinsma. 




aSJ 10. CF, pInsmaS. -^i} 
SEM 4l! 

FtQ. 10. SEM cross section iiflcr Pi rich in CFi 
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a?J 9. ^O^'o O: • 60?o CI: f-efirfoii/i a^z^ ^ 

^ wafer R^s\ XPS ^^S.^ 
Fig. 9. XPS afier Pi etching in O: • 60^6 CI: 

plasnna. 

a« 8* •! i^lMi ^JiJiV pi -*>z^ SEM 
*Wo|i4. ay 9^ Pt -il^-f JW ♦l«>l3Hi'd-|- XPS 

CI pcakol *Vs|*H<»> «1 \TS 

spectjumofl^ C|ol a-g+ V ^ 5d<^K ^l-c- -^4 ^ 
^ 'J^o^-tfo) ^J-?sl chambeH-^l 

pump out SJd'l oJ-S-^ 10^ 40*5 

0: * S0% C\: Pi + RlEoiA] CF, 

plasmas, hard "f^SiH L^tf'if'S- -Ml SEM 



m. 

Pi^l ^|*H ICP XTJi CI; 

Ar -g-efjinH tt|*M CI: -Fi^2:nM^^^ 
-V«|^ ^^±s\<>ii:y CbofI O;?- ^'W^H SiO:S| 

200nm'min ^Po^l'dH SiO: °f^»fl tfl^V ^d'^«l-f- 
^Jojcjc}. SiO,£j hard »f^{r ^l-f 

1MH&*14 iE|el( fencing) ti-fe- -i-'i^l ^'Hr 

200nm o|A^a| njoj^ 

»J^ji -S^cflofl -ijz^z^in BUSH oH 

5. -^^'isltl^oj. ^^51 ^]&^ JN|-?*W* 
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